Adiponectin is an adipocytes-produced protein and showing a number of antiatherogenic effects. Adiponectin sems to be extensively deposited in the intersticium of venous lesions of persons with myocardial infarction. It may exhibit antiatherogenic and reparative effects. A decreased adiponectin concentration may be a risk factor of the origin and complications of atherosclerosis.
INTRODUCTION
Adiponectin is an adipocytokin with numerous antiatherogenic properties. Its antiatherogenic effect is mediated through its binding ability to collagen (is accumulated in damaged arteries and has a potential antiatherogennic effect).
Referring to several recent papers reporting that adiponectin is localized in the interstice of infarction lesions and considerably affects (decreases) expression of adhesive molecules production of growth factors and cytokines thus displaying the anthiatherogenic effect, we decided to aswer the following questions: -Does adiponectin concentration differ in persons with acute coronary syndrome from that in patients with stable angina pectoris and from healthy individuals? -Does adiponectin concentration in venous blood differ from that in main coronary arteries?
Biomed. Papers 147 (2) , 161-166 (2003) -Does adiponectin concentration in persons with acute myocardial infarction differ in the infarction and the non-infarction artery? -Does any correlation exist between adiponectin and common risk factors of cardiovascular complications?
METHODS
We examined 73 probands, patients of the Angiographic Center of the 1 st Department of Internal Medicine, University Hospital Olomouc, who were subjected to coronary angiography according to common indication criteria, and 21 healthy individuals without clinical and anamnestic signs of coronary artery disease (CAD).
Persons under study were divided into 4 groups: The group "I." consisted of probands without CAD signs, the group "II." comprised individuals with stable stress angina pectoris, the group "III." consisted of persons with acute coronary syndrome over 48 hours without ST segment elevations, the group "IV." comprised patients with acute myocardial infarction and ST segmentu elevation (STEMI) during first 4 hours after its origin and confirmation of occlusion of coronary artery at coronarography.
In all persons under study, the following parameters were determined in peripheral venous blood: AOPP (according to Witko-Sarsat, ELISA line Marc+Max), adiponectin (ELISA sandwich, Biovendor), cholesterol (enzyme, BioVendor), HDL (direct assay, BioVendor), triacylglycerols (enzyme, BioVendor), glucose (enzyme, Lachema), cTnI (LEIA, DPC), HbA1c (HPLC affinitive boronate, Primus), creatinin (Jaffe), urea (enzyme, BioVendor), ALT (IFCC, BioVendor), AST (IFCC, BioVendor), CRP ultrasensitive (LEIA, DPC), blood count (Coulter).
In persons subjected to coronary angiography, we collected blood samples from the right and the left coronary arteries and determined adiponectin. Catheter insertion in coronary artery was checked-up and 5 ml of blood was removed from the catheter to prevent mixing with aorta blood, then 5-7 ml of blood was collected from coronary artery for next analysis.
In all subjects their anamnesis was taken to find out the cardiovascular risks and complications, therapy, actual blood pressure and body mass index (BMI) was calculated. Patients in the groups "II."-"IV." were subjected to echocardiography and the left ventricle ejection fraction (LVEF) was calculated using Simpson method, in persons of the groups "III.-IV." LVEF was determined also at ventriculography.
Coronary angiography carried out via the left femoral artery 6F or by a 7F instrument. Evaluation of coronary artery occlusion stenose significance was performed by an invasive cardiologist who was not aware of about patient's further risks. All patients in the group "II." (stable angina pectoris) were found at coronarography to have at least one stenosis narrowing the lumen by over 60 %.
All data were processed by SPSS software for Windows and Medcalc. Connected quantities are expressed as mean ± standard deviation, unless stated otherwise. Adiponectin concentrations in groups were compared by the method of distribution analysis (ANOVA, Kruskal Wallis tests), by means of non-parametric Student t tests and ROC analysis. Adiponectin concentrations and other quantities were mutually correlated using Spearmann correlation coefficient. Category data were compared by χ 2 test. The value p < 0.05 was considered as statistically significant.
RESULTS
We examined a total of 94 probands of mean age of 61.5 years (64 % men and 36 % women). In 18 % individuals were recorded heart failure, 21 % had myocardial infarction in anamnesis, 7 % persons underwent revascularization in anamnesis, 14 % were active smokers, 71 % had been treated for hypertension and 29 % for diabetes mellitus. A mean delay (delay from the onset of complaints to the performed coronary angiography) represented in persons in the group "IV" 3.1 ± 0.5 hours.
Other data of patients in individual groups are given in Table 1 .
Adiponectin concentration in healthy individuals in the control group "I." (5.9 ± 2.7 ng/l) did not differ significantly from that in patients of the group "II." (4.9 ± 1.2 ng/l), group "III." (5.2 ± 4.1 ng/l) and the group "IV." (4.6 ± 2.7 ng/l); values did not differ also in BMI ( Table 2 , Graph 1).
It was found that adiponectin concentrations in peripheral venous blood and arterial blood did not differ significantly and showed a significant correlation (correlation coefficient 0.89, p < 0.001) ( Table 3) .
In the group "IV." no significant difference was found between adiponectin concentrations in infarction and non-infarction arteries (5.2 ± 2.6 ng/l vs. 4.8 ± 2.7 ng/l).
The whole set under study showed significant negative correlations between adiponectin concentration and BMI (correlation coefficient -0.29), triacylglycerols (correlation coefficient -0.4), AOPP (correlation coefficient -0.39) and positive correlation with HDL (correlation coefficient 0.32) ( Table 4) . No correlations were recorded between adiponectin levels and CRP, nicotinism, left ventricle ejection fraction, other parameters of metabolism of glucose, lipids or nitrogen metabolites. 
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DISCUSSION
Highly interesting are papers reporting that adiponectin is accumulated particularly in the involved veins (more frequently than in intact veins) around macrophages where it suppresses their transformation, endothelial inflammatory response, expression of adhesive molecules and production of some cytokines, as well as proliferation of smooth muscle cells 4 . The hypothesis on the role of adiponectin in atherosclerosis is also supported by the studies on autobioptic myocardial samples where adiponectin (GBP28) was localized in the interstice of infarction lesions and in their vicinity even in the early stage of coronary necrosis; but was absent in a scar after necrosis.
In 2003, a communication appeared on a significant reduction of adiponectin during 72 hours after admission to the coronary unit. Level became normal in the course of 1-4 weeks and correlated with CRP concentration.
Mechanism of adiponectin reduction after coronary attack has not been elucidated yet. This may occur after rupture of atherosclerotic plates where it is deposited. Another possibility is that an inflammatory process (and subsequent plate rupture) occurs primarily in subjects with decreased adiponectin concentration prior to myocardial infarction and these decreased adiponectin concentrations lead to the origin of AMI. 
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It cannot be excluded that adiponectin may function as a "destroyer" of a newly formed collagen after ischemic impairment and thus positively affects vascular remodeling. The evidence of adiponectin (GBP28) in vascular walls may be theoretically useful in the assessment of patient's prognosis (its presence may indicate a favorable prognosis) 14 . In this respect, therapeutical approaches are also speculated when intervention made for increased blood adiponectin may eliminated frequency of restenoses of coronary arteries (e.g. after regime measures or administration of drugs resulting in adiponectin increase 14 ) . With regard to the aforementioned facts we believed that the assessment of adiponectin in blood from coronary arteries (infarction/non-infarction artery) could contribute to elucidation of this phenomenon.
Referring to sporadic literary data we expected that adiponectin levels in persons with acute coronary syndrome would differ from those in patients with stress angina pectoris or those in healthy individuals. Although different adiponectin levels were found in our groups under study, the differences were not statistically significant. This might be due to many reasons, e.g. adiponectin concentrations differ significantly according to severity of coronary disease so that our groups were not homogenous. Another reason could be a short delay from the onset of complaints to the performance of coronarography in subjects with AIM (group "IV."); if the hypothesis on deposits of adiponectin into ruptured atherosclerotic plates is correct, a significant decrease occurs during 24 hours after the origin of coronary attack, so that in our study no significant decrease of adiponectin appeared.
We also expected in the group of patients with ACS any differenced between adiponectin concentrations in the infarction/non-infarction arteries. The absence of the expected differences could indicate the following facts: 1) uptake of adiponectin in ischemic lesion does not affect significantly a local adiponectin concentration in the blood due to other factors involved, or 2) the hypothesis on significant uptake of adiponectin leading to reduced adiponectin concentration in the blood is not correct, or 3) with regard to a shor delay between the onset of complaints and performance of coronarography no significant deposit of adiponectin into vascular walls occurred so that its concentration in coronary arteries was not changed.
We confirmed literary data on negative correlations between adiponectin concentration and BMI value (even in patients with ACS), concentration of triacylglycerols, AOPP and positive correlation with BMI. These findings indicate that the changed adiponectin levels are associated with the presence of risk factors of metabolic syndrome.
The absence of negative correlation between concentrations of CRP and adiponectin, described by Kojima et al. 20 in individuals in the course of several hours (days) after the origin of acute myocardial infarction could be due to the fact that subjects with STEMI had a very short delay so that neither CRP elevation nor adiponectin reduction could occur; persons in other groups had a low CRP concentration, so that the above correlations could not be recorded.
CONCLUSION
Adiponectin concentration in persons with ACS did not differ from that in patients with stable AP and from healthy volunteers. Adiponectin concentrations in peripheral venous blood and arterial blood also did not differ. We found no significant difference between adiponectin concentrations in infarction and non-infarction arteries. We found negative correlations between adiponectin concentration and BMI, triacylglycerols, AOPP and positive correlation with HDL.
The hypothesis stipulating that adiponectin decrease in patients with acute coronary syndrome is caused by its enhanced uptake in ruptures of atherosclerotic plates has not been confirmed yet.
